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The title compound, C 2 2H lg N 2 03 is the second monoclinic 
polymorph {P2Jc) of the compound, the first being reported 
in space group Fl x [Bertolasi et al. (1993). /. Chem. Soc. 
Perkin Trans. 2, pp. 2223-2228]. In the molecular structure of 
the title compound, the interplanar angle between the benzoyl 
units is 80.04 (5)°, while the corresponding angles between the 
phenylhydrazinylidene and benzoyl groups are 36.11 (5) and 
55.77 (2)°. A strong resonance-assisted intramolecular N— 
H- ■ O hydrogen bond is found. In the crystal, the entire 
supramolecular structure is constructed by weak inter- 
molecular C— H- ■ O interactions and an inter-ring tt-tt 
interaction [centroid-centroid distance = 3.6088 (8) A]. 

Related literature 

For details of the synthesis, see: Yao (1964). For resonance- 
assisted hydrogen bonds and related structures, see: Bertolasi 
et al. (1993); Bustos, Alvarez-Thon, Barria et al. (2011); Bustos, 
Alvarez-Thon, Carcamo, Garland & Sanchez (2011).; Bustos, 
Alvarez-Thon, Carcamo, Ibanez & Sanchez (2011); Gilli et al. 
(1993). 
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Experimental 

Crystal data 

C 22 H 18 N 2 0 3 
M r = 358.38 
Monoclinic, Pl^/c 
a = 12.3045 (11) A 
b = 11.055 (1) A 
c = 14.2435 (13) A 
P = 113.683 (1)° 

Data collection 

Bruker D8 Discover diffractometer 
with SMART CCD area detector 
10646 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.105 

S = 1.04 

3600 reflections 

249 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1774.3 (3) A 3 
Z = 4 

Mo Ka radiation 
Ijl = 0.09 mm~' 
T = 150 K 

0.52 x 0.26 x 0.15 mm 



3600 independent reflections 
2894 reflections with / > 2a(l) 
R in , = 0.036 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.26 e A~ 3 

A,o min = -0.18 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


N2-H1-02 


0.884 (14) 


1.977 (15) 


2.6427 (14) 


131.0 (14) 


C15-H15-03' 


0.95 


2.64 


3.5859 (16) 


174 


C21-H21-01" 


0.95 


2.63 


3.3441 (15) 


132 


Symmetry codes: (i) 


-x+l.-v + l,- 


-Z + 2; (ii) -x - 


hi, -y, -z + 2. 





Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL-PC (Sheldrick, 2008); software used to prepare material 
for publication: P EATON (Spek, 2009) and Mercury (Macrae et al, 
2006). 
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A second monoclinic polymorph of 2-[2-(4-methoxyphenyl)hydrazinylidene]-l,3-diphenylpropane- 
1,3-dione 

C. Bustos, L. Alvarez-Thon, D. Barria, J.-G. Carcamo and M. T. Garland 
Comment 

Extensive experimental and theoretical efforts have been devoted to understand the reasons for the formation of the very 
strong intramolecular O — H—O hydrogen bond in P-diketoenolic systems (Bertolasi et al, 1993). A model called RAHB 
(Resonance Assisted Hydrogen Bond) was suggested, which is essentially a synergistic mutual reinforcement of the H-bond 
with the TC-delocalization within this heterodienic system (Gilli et al, 1993). Besides, this concept has been applied to oth- 
er heterodienic systems such as enaminones and ketohydrazones. On the other hand, in previous works we have reported 
the crystal structures of three P-diketohydrazones of the type 2-(2-(7?-phenyl)hydrazinylidene)-l,3-diphenylpropane-l,3-di- 
one (R = 4-Br, 4-N02, 3 -CI) that contain this type of hydrogen bond (Bustos, Alvarez-Thon, Barria et al, 2011; Bustos, 
Alvarez-Thon, Carcamo, Garland & Sanchez, 2011; Bustos, Alvarez-Thon, Carcamo, Ibanez & Sanchez, 2011. We now 
present the crystal structure of a second monoclinic polymorph of the compound C22H18N2O3 (I), described previously in 
the literature (Bertolasi et al, 1993), prepared using similar methodology (Yao, 1964) and recrystallizing from ethanol as 
orange crystals. The title compound crystallizes in space group Fl\lc whereas the previously reported structure (Bertolasi 
et al, 1993) crystallizes in space group P2\. The most striking structural difference between the two polymorphs is in the 
methoxy group which appears rotated by 180°. 

In the molecular structure of the title compound (Fig. 1), the interplanar angle between the benzoyl units is 80.04 (5)°. The 
corresponding angles between the phenylhydrazinylidene and the benzoyl groups are 36. 11 (5) and 55.77 (2)°, respectively. 
In the crystal, a strong resonance-assisted intramolecular hydrogen bond, N2 — Hl—02, is observed (Table 1). 

The structure shows no conventional intermolecular hydrogen bonds and the entire supramolecular structure is construc- 
ted only by weak interactions. For the sake of clarity, the crystal packing can be described through the formation of two 

inversion-related dimers: firstly, a dimer is formed via weak intermolecular contacts of the type C15 — H15—03 1 , and a 

71-71 stacking interaction with a Cg - Cg 1 distance of 3.6088 (8) A, where Cg is the centroid of the C16 — C21 ring (Fig. 2) 

[symmetry code: (i) -x + 1, -y + 1, -z + 2]. Secondly, a dimer is formed via weak contacts of the type C21 — H21---01 11 
[3.3441 (15) A] (Fig. 3) [symmetry code: (ii) -x + 1, -y, -z + 2]. 

Experimental 

Chemicals: l,3-diphenylpropane-l,3-dione, /?-anisidine and sodium nitrite were procured from Sigma-Aldrich and sodium 
hydroxide, hydrochloric acid, sodium acetate and solvents from Merck. These chemicals were used without previous puri- 
fication. 

Procedure: A solution of 2.29 g (0.01 mole) of l,3-diphenylpropane-l,3-dione (98%) in 100 ml of ethanol solution 
containing 0.4 g (0.01 mole) of sodium hydroxide was buffered by adding 4.80 g of sodium acetate trihydrate. The resulting 
P-diketonate solution was diluted with water to a volume of about 220 ml and stirred and cooled to -5 °C. A diazonium ion 



sup-1 



supplementary materials 



solution was prepared adding 1.24 g (0.01 mole) of/7-anisidine (99%) in 8 ml of hydrochloric acid (5 mol/L), cooled to -5 
°C, and a saturated aqueous solution containing 0.69 g (0.01 mole) of sodium nitrite was added dropwise . This solution was 
then added dropwise with vigorous stirring into the buffered P-diketonate solution. During the addition a yellow precipitate 
was formed which was filtered by suction and washed with an abundant quantity of water. Yield: 95% of crude product. 
Orange single crystals suitable for X-ray studies were obtained by recrystallization from a concentrated solution of the 
compound in ethanol. 

Refinement 

All hydrogen atoms were found in difference Fourier maps. The hydrogen attached to N2 was refined freely against the 
diffraction data, but all other H atoms were placed in geometrically idealized positions and constrained to ride on their parent 
atoms, with aromatic C— H = 0.95 A, methyl C— H = 0.98 A and Ui S0 (H) = 1.2t/ eq (aromatic C) or 1.5(7 eq (aliphatic C). 



Figures 




Fig. 1. View of the title compound with the atom numbering scheme. Displacement ellipsoids 
for non-H atoms are drawn at the 50% probability level. The strong intramolecular hydrogen 
bond (N2-H1—02) is depicted with a dashed line. 




Fig. 2. Part of the crystal packing showing the inversion-related interaction via 

C15 — H15 - 03 1 weak contacts (dashed lines) and a jt-jt stacking interaction Cg—Cg 1 (solid 
line) [symmetry code: (i) -x+ 1, -y + 1, -z + 2], 



Fig. 3. Part of the crystal packing showing the inversion-related interaction via 
C21— H21-01" contacts (dashed lines) [(h) -x + 1, -y, -z + 2]]. 



2-[2-(4-methoxyphenyl)hydrazinylidene]-1,3-diphenylpropane-1,3-dione 



Crystal data 

C 22 H 18 N 2 03 
M,- = 358.38 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 



^(000) = 752 

D x = 1.342 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 999 reflections 
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a = 12.3045 (11) A 
b= 11.055 (1) A 
c= 14.2435 (13) A 
(3= 113.683 (1)° 

V= 1774.3 (3) A 3 
Z=4 



6= 1.8-26.4° 

H = 0.09 miiT 1 
T= 150 K 
Polyhedron, orange 
0.52 x 0.26 x 0.15 mm 



Data collection 



Bruker D8 Discover 

diffractometer with SMART CCD area detector 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

10646 measured reflections 

3600 independent reflections 



2894 reflections with / > 2c(i) 
R int = 0.036 

Qmax = 26.4°, 6 m ; n = 1.8° 

fc = -14->15 
* = -13->13 
/ = -17— »17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > l^F 2 )] = 0.039 

wR(F 2 ) = 0.105 

S= 1.04 

3600 reflections 
249 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 (F 2 ) + (0.061P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.26 e A~ 3 
Ap mi „ = -0.18eA- 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R- 

2 2 
factors wR and all goodnesses of fit S are based on F , conventional R- factors R are based on F, with F set to zero for negative F . The 

observed criterion of r > o(F ) is used only for calculating -ic-factor-obs etc. and is not relevant to the choice of reflections for refine- 
ment. R- factors based on F 2 are statistically about twice as large as those based on F, and ic-factors based on ALL data will be even 
larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U[ so *IU e0i 

Ol 0.23194(8) -0.07143 (8) 0.87203 (6) 0.0383 (3) 
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0.0265 (6) 
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0.0295 (7) 
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0.0027 (6) 



Geometric parameters (A, °) 








Ol— C9 


1.2280 (15) 


CI 6— C21 


1.3884(19) 


02— C7 


1.2368 (16) 


C16— C17 


1.3890 (17) 


03— C19 


1.3743 (16) 


C17— C18 


1.3839 (18) 


03— C22 


1.4311 (15) 


C18— C19 


1.3866 (19) 


Nl— N2 


1.3062 (15) 


CI 9— C20 


1.3922 (17) 


Nl— C8 


1.3259 (16) 


C20— C21 


1.3776 (18) 


N2— CI 6 


1.4120(16) 


C2— H2 


0.9500 


N2— HI 


0.884 (14) 


C3— H3 


0.9500 


CI— C6 


1.391 (2) 


C4— H4 


0.9500 


CI— C7 


1.4988 (19) 


C5— H5 


0.9500 


CI— C2 


1.3893 (17) 


C6— H6 


0.9500 


C2— C3 


1.389 (2) 


Cll— Hll 


0.9500 


C3— C4 


1.381 (2) 


C12— H12 


0.9500 


C4— C5 


1.383 (2) 


C13— H13 


0.9500 


C5— C6 


1.389 (2) 


C14— H14 


0.9500 


C7— C8 


1.4725 (17) 


C15— H15 


0.9500 


C8— C9 


1.4853 (18) 


C17— H17 


0.9500 


C9— CIO 


1.4927 (17) 


C18— H18 


0.9500 


CIO— Cll 


1.4012(17) 


C20— H20 


0.9500 
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CIO — C15 


1.3892 (18) 


C21 — H21 


0.9500 


Cll — C12 


1.3826 (19) 


C22 — H22A 


0.9800 


C12 — C13 


1.381 (2) 


C22 — H22B 
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1.3872 (19) 






p i c\ Pi ~1 poo 

Ciy — <J3 — CZZ 


1 1 & A1 Pi A\ 

iio.y3 (iu) 


PIO P1A POA 

c i o — c i y — czu 


1 1 A CA PI 0\ 

i ly.ju (iz) 


\n mi no 

JNZ — JN 1 — Co 


1 O 1 OiC /1 A\ 

1Z1 .Zo (1U) 


P1A POA POI 

c i y — czu — cz i 


1 OA 1 A PI 0\ 

1ZU.34 (IZ) 


Mi mi pi/; 

JN 1 — JNz — Clo 


1 OA 1 C /I A\ 

1ZU.1D (1U) 


PU P0 1 POA 

C 1 0 — CZ 1 — czu 


1 OA C\A PI 1 \ 

1ZU.U4 (11) 


mi mo m 
JN 1 — JNZ — hll 


i m ft /i a\ 

i iy.y (iu) 


PI PO 1 I -> 

CI — CZ — HZ 


1 OA AA 

1ZU.UU 


PI /: MO u 1 

Clo — JNZ — hll 


1 1 A H /1 A\ 

ny. / (iu) 


PI P O XJO 

C3 — CZ — hlZ 


1 OA AA 

1ZU.UU 


n n /-i/: 
CZ — CI — Co 


1 1 A £1 PI Q \ 

liy.o3 (13) 


PO PI TT1 

CZ — C3 — H3 


1 OA AA 

1ZU.UU 


n n p-7 
CZ — CI — C/ 


1 1 O T/l PI 1\ 

llo. /4 (13) 


p A PQ TTQ 

C4 — C3 — hl3 


1 OA AA 

1ZU.UU 


p*-; pi p-7 

Co — CI — C/ 


101 C C P 1 \ 

IZI.jj (11) 


PQ p A I 1 1 

C3 — C4 — hl4 


1 OA AA 

1ZU.UU 


pi PO PQ 

CI — CZ — C3 


1 OA 11 ( 1 /I \ 

1ZU.3 / (14) 


PC P A II A 

CD — C4 — hl4 


1 OA AA 

1ZU.UU 


PO PI P A 

CZ — C3 — C4 


i m /:o /n \ 

iiy.oo (13) 


p A pc TTC 

C4 — CD — tiD 


1 OA AA 

1ZU.UU 


PQ p /I PC 

C3 — C4 — Cj 


1 OA OO / 1 /I \ 

IZU.Zo (14) 


( ' f pc TTC 

Co — CD — hlj 


1 OA AA 

1ZU.UU 


P/1 PC P£ 

C4 — CD — Co 


1 OA O C C\ A\ 

1ZU.ZD (14) 


PI pz; T_T*C 

CI Co — rlo 


1 OA AA 

1ZU.UU 


pi P/C PC 

CI — Co — Cj 


1 1 A *7 A PI 0\ 

ny. /4 (iz) 


PC p /; t i/ 

Cj — Co — hlo 


1 OA AA 

1ZU.UU 


m p-7 po 
UZ — C / — Co 


1 OA yll PI 0\ 
1ZU.4Z (IZ) 


P1A P11 I I 1 1 

CIU — Cll — rll 1 


1 OA AA 

1ZU.UU 


PO P*7 PI 

UZ — C / — C 1 


1 1 n £ /i Pt 1 \ 
1 iy.o4 (11) 


PIO P11 II 1 1 

C1Z — Cll — rll 1 


1 OA AA 

1ZU.UU 


pi p-7 PO 

CI — C / — Co 


1 1 n on pt 1 \ 
1 ly.oU (11) 


P11 PIO II 1 o 

Cll — C1Z — hllZ 


1 OA AA 

1ZU.UU 


Ml PO PO 

jn i — Co — cy 


11/1 1 C PI A\ 

114.3D (1U) 


pi 1 PIO Till 

C13 — C1Z — hllZ 


1 OA AA 

1ZU.UU 


Ml PO P*7 

JN 1 — Co — C / 


1 O /I /IT /1 1 \ 

1Z4.4/ (11) 


PIO PI 1 n 1 1 

C 1 Z — C 1 3 — hi 1 3 


1 OA AA 

1ZU.UU 


p-7 PO PO 

C / — Co — CV 


1 OA A *7 PI 1 \ 

1ZU.4 /(ll) 


PI /| P1Q LI 1 O 

C 14 — C 1 3 — hi 1 3 


1 OA AA 

1ZU.UU 


r\ 1 pa p 1 a 

u 1 — Cv — c 1 u 


1 OA *70 PI 1 \ 
1ZU. 11 (11) 


P11 pi/| TT 1 A 

C13 — C14 — hi 14 


1 OA AA 

1ZU.UU 


PO PA p 1 A 

Co — cy — c i u 


1 oa n pi 1 \ 
1ZU.Z / (11) 


p| f P1/| TT 1 A 

CI J — C14 — hi 14 


1 OA AA 

1ZU.UU 


P.1 Pfl PO 

ui — cy — Co 


110ACPI1\ 

iio.yj (ii) 


P1A PIC Ills 

C 1 U — C 1 J — rl 1 j 


1 OA AA 

1ZU.UU 


P11 pm pic 
CI 1 — C1U — CI D 


1 1 A A C PI 0\ 

ny.4j (iz) 


P1/I P1C T_T1C 

C 14 — C 1 J — hi 1 J 


1 OA AA 

1ZU.UU 


pn p 1 a p 1 1 

cy — ciu — en 


11*7 OC PI1\ 
11 /.OJ (11) 


p 1 r pn ii 1 -7 

Clo — CI / — hll / 


1 OA AA 

1ZU.UU 


PA P 1 A P 1 C 

cy — c i u — c i j 


100 PI 1 \ 

1ZZ.00 (11) 


pio pn it 1 -7 
Clo — CI / — hll / 


1 OA AA 

1ZU.UU 


pia pii pn 
CIU — Cll — C1Z 


1 1 A OA PI 0\ 

ny.oy (iz) 


p|7 PIO I I 1 t) 

C 1 / — C 1 o — hi 1 o 


1 OA AA 

1ZU.UU 


P11 pn pn 

CI 1 — C1Z — CI 3 


1 OA OA ( 1 0\ 

izu.zy (iz) 


P1A pio mo 
Ciy — Clo — hllo 


1 OA AA 

1ZU.UU 


PI o p| 1 PI/1 

C1Z — CI 3 — C14 


1 OA 11 PI 1 \ 

1ZU.13 (13) 


P1A POA TUOA 

c i y — czu — rizu 


1 OA AA 

1ZU.UU 


pn pi /i pic 
CI 3 — C14 — CI D 


1 OA 1 C PI 1\ 

IZU.lD (13) 


POI POA TJTOA 

CZ 1 — CZU — hlZU 


1 OA AA 

1ZU.UU 


P1A P1C PI /I 

CIU — CI D — C14 


1 OA A£ ( 1 0\ 

IZU.Uo (IZ) 


pu po 1 t_to 1 
C 1 0 — CZ 1 — hlZ 1 


1 OA AA 

1ZU.UU 


p| 7 p| £ PO 1 

CI / — Clo — CZ1 


1 1 A OA PI 1 \ 

i ly.oy (ii) 


POA POI T_T0 1 

CZU — CZ 1 — hlZ 1 


1 OA AA 

1ZU.UU 


Tsj7 r 1 1 f. c 1 7 

IN Z V 1 O v. 1 / 


171 c,4 d 1 \ 


rn cil A 

v./_; v^ZZ — nzzrt. 


1 AA 00 
1 U7.UU 


N2 — CI 6 — C21 


118.56 (11) 


03 — C22 — H22B 


109.00 


C16 — C17 — C18 


119.91 (12) 


03 — C22 — H22C 


109.00 


C17 — C18 — C19 


120.30 (11) 


H22A — C22 — H22B 


110.00 


03 — C19 — C20 


115.97 (11) 


H22A — C22 — H22C 


109.00 


03 — C19 — C18 


124.52 (11) 


H22B — C22 — H22C 


109.00 


Z"" 1 ^^ pin pin 

Czz — (J 5 — C 1 9 — C 1 8 


—4.76 (18) 


P*7 PO PA P 1 

C7 — C8 — C9 — 0 1 


—30.36 (19) 


C22— 03— CI 9— C20 


175.85 (11) 


C7— C8— C9— CIO 


152.35 (12) 


C8— Nl— N2— C16 


-177.67 (11) 


Ol— C9— CIO— Cll 
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C17— C18— C19— C20 
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0.6 (2) 


Nl— C8— C9— Ol 


140.32 (13) 


CI 9— C20— C21— C16 


-1.3 (2) 


Nl— C8— C9— CIO 


-36.97 (18) 







Hydrogen-bond geometry (A, °) 

D—H-A /) II H-A D-A D—H-A 

N2— Hl-02 0.884(14) 1.977 (15) 2.6427 (14) 131.0 (14) 

C15— mS-OS* 0.95 2.64 3.5859 (16) 174 

C21— H21-Ol" 0.95 2.63 3.3441 (15) 132 
Symmetry codes: (i) -x+1, -y+\, -z+2; (ii) -x+1, -y, -z+2. 
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